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(54) ANTIREFLECTIVE COATING ORGANIC COMPOSITION AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antireflective coating organic 
composition enabling a specified polymer to form for an antireflective 
film in a hyperfine pattern- forming process and capable of forming the 
stable hyperfine pattern in a high yield, by preventing reflection of the 
light by an inner film layer on a wafer, by removing standing waves 
caused by unevenness in thickness of a photoresist and by removing 
critical dimensional(CD) fluctuation caused by the diffracted or reflected 
light, and to provide a method for producing the antireflective film 
capable of freely controlling a k-value which is difficult to be controlled 
in conventional films. 

SOLUTION: This antireflective coating composition contains the organic 
antireflective polymer which is given by using a compound expressed by 
the general formula (1) (R is H or methyl; Ra, Rb and R1 to R9 are each 
-H, -OH, -OCOCH3, -COOH, -CH20H, -H, a 1-5C linear or branched 
alkyl which may be substituted or not substituted, a 1-5C linear or 
branched alkoxyalkyl which may be substituted or not substituted; and n 
is 1-5). The method for producing the antireflective film comprises 
utilizing the antireflective coating composition. 
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(54) BSW©£*M *«SWB&JtJeom^R^©«i6^ 
(57) W«] 

C**KltlSitlKI=«fl3U ^i-yX-tflaTSMWi©** 

/i* - >tftef£X> 2 s MShOHSimtfm At? # -5 *£ if T- fc 
<. *fcl!!t#fl)*«tJ5Stl»±l8t«tttR<i:y k«*<a*l= 

uiT0)ft^se«jt^*-r-5ib-&fe, tie 

1ttrE**5ttl&JhS*{t£*&5ltl&JLIIta>ttJ& 
Hfc1 ] 




R B R 5 n * 



1 



[fti 1 



[ft 2] 




ik Ri&l^L Rgte-^ft^fr-l-U -OH. -OCOC 
H 3 . -COOH, -CH 2 OH % 3itz&mM$Ll ftl^L 
5 <£>^Hie L < f****$+lfclSa« L < liMi07 
;u*;u*^=(*7;u3 **>"7;u*;u. n [4**t-F*t 1 - 5 
CDfitfe^TF^o ) 
[«3R3I2] M3R4I1 fcE«0>ft*a [ft 1 ] T?a* 
*i*ft*»f-*5i*T* 

R. Ra. Rb. Ri&t^LRgli-t+t^+tTK*. n(i2t 

r<7 g u— ho 

[«#313] 11*411 lc|E«0>ft*a [ft 1 ] 
ftfeft^ttfcfclvr. 

R(£-CH 3 . Ra. Rb. Riftl^LRgli^Jh/f'tlTK 
xfW^^'J U— ho 

M*a4] MMM l=E«0>ft*SC [ft 1 ] 
3hfcft**fcfclvc\ 

R. Ra. Rb. Ri&l^L Rdt'tH^tiyKM, n[^3t 

1 fcE*0>T> h^-t?>j*^;u*< 5 t° 
;ur^ g u- ho 

[»*3i5] n*4H rcE«a>ft*sc [ft 1 ] -eas 
ftfcft^afcfcivr. 

R. Ra. Rb. Riftt^LR9[*-t*t^*l7K*. n(*4T» 

HMO* 6] t> h^-trv^-^i^A^T^ gjuXJM 

#*^^g;U*(DII«aTT?l*^J5J6*1S-T«*fl|1 1= 

lEK^ft^sc [ft 1 ] t?^**t*ft***«a-r** 

}3k o 

[»*«7] ffrEtt-frfifttt:* 3 0&^L8 0°Ca>ffl 

M*a8i mTic^-rft^a [ft 2] a>*at**-r 

*ft*». 





^ R 3 
R* 

(JLfE£>j£lC&VT. R. R' (**;h^JlX3K* 

;U* N RaftL^LRu, Riftl^LRgte-ttl^fl-l-U - 

OH % -OCOCH3. -COOH, -CH2OH, 

0 1-0. 99 (D^EJlsftm&T*-?) 
[»3Rfll9] II*3l8|ZtESE^ft^^ [ft 2] 
ft^ft^fCfclvT. 

R. R\ Ra^t^LRd, Ri^rl^LR9(i^ti j eti7K 
St. n 1***1^*12. x % y li-ttl^tl 0 . 

«»3R^8fcEKa>7Kg ir> h^-t?»^u*< s >x 

^7^7 g U- h-(2- t KP^i/X^7^ g u- 

h)]o 

HMWii o] iMt*8i=E«M!>ft*a [ft 2] -em 

S*l*ft-&«lfcfcl,vt* 

R(*^^;U*. R\ Ra&l^LRd. Rifel^LR9(^-€- 
^l^H7KM. m(£2. n(£3. y it ^fo^Xl 0 . 5 

-e&^lMtJl 8 fcEiJc co tH g [t> h^-tr>>^;u-r s 
>x^;u>^^g u— h-(3-t Kn+i/^p tfyur 
^7 g u- h)] 0 

[«3RflI1 1] IMfc*8fzE«(&ft*5t [ft 2] -ea 
S*l4ft-&«llCfcl,vT\ R. R\ Ra^ULRd, R1& 
^LRgte^fr^ftTK^. m(£3. n l£ 4 % x 

. yiiWfno. 5Tffc*B*3a8fciE«a)7Kg [t> 

h7-tr»fMSV^P bfJUT^ g U— h-(4- t 

kp+^^^ut^ g u- h)] 0 

MlaMii 2] iMt4i8icElKa>ft¥a [ft 2] -ea 

^tl^ft^ifelfCfclNT. 

R'(*>^;U*. R. Ra&l^ L Rtu Ri&l^LRgte^ 
tl^+lTK*. mli4, n(i2. x s y 0 . 5 

T*fc«a*S8fc|EK<7)7Hg [T> h^-t?>>^;u*< S 
>^7^7 g U— h-(2-t KP + i/Xf;^^^7 

g u- h)] 0 

uMta 1 3 ] st 1 (ciES^ft^^ [ft 1 1 -ea 



2 



c t «Wlk t f <5M*B 8 3II=lE«<J!>fl:*Se [ft 2] T* 

;u- ^ & sk * *ifc u^-r=K^ 1 « ja± * z t 

[1***1 5] IMEMJ&ffltt* 2, 2-T % yex«f v 
[1**3116] ffi!HS^J5J£(*. 60&l*L9 ott 

ff*>*L« = t*i*«fr*i**ai 3i=ie«©»** 

o 

[■#311 7] miEft*a [ft 2] <&****-r*ft 
IftjhIUflflBJMfc. 

rawum s] miEft^a; [ft 2] a>«*£*-r*ft 

^*<D*0)^r*t3&^t. TIEft^S [ft 3] 
[ft 3] 

R 12 




««L<(*iM»«ljiS*ifcci-cioa>7 p ;u*;u*. r 

m**i 9] miEft^s [ft 2] 
^*<o*a)^r*t^i:innEft*sc [ft 3] a>****-r 

-T> h^ir>> £y — ;k 9 -t> h^-tr >^;utK- 
hUVU. 9 -T> h^-tr>;fr;U7t?>^ v h^y — 
1 , 2. 1 o-r> h^-tr> h'J^r— ;k t> h ^ ^ 

9 -T> h^TVUT^t K^-+->A. 9-T>h^ 

;ur;uf't h\ 2-757-7 -y s-sMpy- 
5 h-[i ]/<>y e^y [2, 3- b] tf g i>>-3-j3 

)\st\Z— h g;U. 1-7^7>h7*y>> 7>h7* 

y >- 2 - ^;utK>^. 1 , 5-vt Kp^v7> 

^ -t? & ft « ^u- ^ 6 S« £ *tfc 

i«ja±<Dft^*t**t?»#sii s fzffi«o>J5S«&it 

[■3R3I2 0] miEft^s [ft 2] <^«^^*-r^ft 



**a>*a>L^-r*t^t«HEft*a [ft3] 0«^^*-r 

Sft^te<D+^L^^^«t»«fcJS«*lJ:fe^ tt 

£y— ;k 9 -r> h^-tr>*;u7K- h g;u> 9 -t> 
h^-t?>^;u/-K>^. h^y — ;k i,2,io-7> 

h7-tr>h [ Jt-;k 7> h^^77p>K. 9-7>h 
7;i/7;i/f t Kt*i/A, 9 -T> V=>)\,T)\s=ft: h\ 

2 —7 5 y — 7 -y ^;u- 5 -3j-+v- 5 h-[i ]k> 
ye^y [2, 3- b] t°g v>- 3 h g;u. 
i-7s/7>h7^yx y > h^^y >- 2 

/f*>». 1,5-i?tKP^>7>h7^X 7>h 
□ 9-7>h'J^h'J7^P>^^hX 9- 

[1**512 1] «te***«W\ x^;i,3-x h**> 

mzmi^-c. mBtt&mm&Kttm±.mmmz o o~ 
500 o«*%©*-e«ffl-r*c t^wifct-r*!*** 

2 0lCfH«0)Sit^5£„ 

[1**512 2] frlE/N- K*— J7B#<7>SBE[*, 100 
~ 3 0 0°CT? j&§ d t 6**51 2 0 lc|E*E(Z) 

[«*5i23] 1**511 9lctE«(»S^tR6 

[«n<Dffi6K«] 

[000 1] 

[^CDM-r-Sftfifi »if] *S!Stt2 4 8 n m K r F 
fccfct/ 1 9 3 nm A r F^ffll^fcU V?7^-f-ffl7 

ftCDJl$^'fblc c fcS^itjg (standing wave) ^(^*-T 
64M, 256M, 1G, 4G DRAM0)gtt^l 

[0 0 0 2] 

3feag(Dll$^i!)lcd;SSffije, mMJv=S-lsV (reflec 
tive notching) Tffllfflifr t>(»m%i%1&£.lS-%L%!% 
led; -5 CD (critical dimension) flJ^ift^^BjjglcS 
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[0003] iz.mtii±mte&m2ti&®iM<DMmi~&-D 

T*«*JSItl»JhKt*«*Sltl»Jhl||ltl=B»**i* 
*\ (mechanism) KJ; •oT?Ri|R^SttR&ihBI 

t^^SltKihM.t IC#j!>Vtt£>„ 3 6 5 n mSfifl) I 
-H (I -line) — i/©fl*J$Xg-T?te 

±l=*f«3RJR»BI5Jtil36<«fflS*i, MItLtliT i 
Nfc<fclHlS5££!a— (Amorphous C) T***: 
LTIiXICS i ONAMSSfflSirVtSEfco 
[0 0 0 4] K r F&£m*5i@0i!ffl/<* — >©»j£X 
a-C(*±l=*f«*t LTS i ONj6««ffl**lT*fc*<» 
**&J5WR&ltBI<D*&te3fe3S-r&5 1 9 3 n mlCfclf 
•STOBMftetMT * fc*3Ba StlT l^ftl^fl) 

[0 0 0 5] *W£lt|&jt|R(2%0£5&ft*fttt£S 
■*-*« 

[0 0 0 6] I-C, XfliSfflOKK 

rSIttt^t * *ir « tfti * «* jWB c & ft z 
-ho -t(J!)fc»l=l**»il!6<S««J»*ft-rJ:5l=HW-* 

TI*lM*ftl\, 

[0 0 0 7] JSfltB6±K*^»*fc(*T5>t| 
©<b3M&K®WAyrt<a&oT(*ft'bftl.>. 75*<-, 
B&JtlKfr&lfc;&qiM5 (migration) f*ltf, — 
TSIct^^— * 'yf-f >y (undercutting) *<S§±U 
-*TS>a>J:3ft*»3b<iMfr'Bt, 7-?f-f^(f 
oot i ng) SJfc jb<±-T SillRl *<& S & T? fe -5 „ 

[0 0 0 8] n = \~, -?* hl/y^H57WtU 

Stl»ihBi(iJig|5(D7*- S UvX micjt^ra^x-yf 1 

> * as ft ft*iii ft & ft l*. 

[0009] meaic, for, KM6jhN(±-e# Stilt 

So 

[0 0 10] g=fc N EBt#<©W«S3tlftil:IK(*, 

ic % g&£w&jsfi<RniB-e%&H£B*-r«B&it&tf 

fctolc (4W tf ^18 L ft ft*i(* ft t> ft ^HBjA^«. 
[0 0 1 1 ] 

B6Hj&«»*Lj:?i-*-.6iiB] *rai$a>iaBjas»*-r 



[0 0 1 2] 

[ISSi^«?3i-r-S)fcto©¥ig] **wi=fetxr, *«J5 

[ft 4] &tfft^3t [ft 5] IdLfco 
[ft 4] 




( R -~H m ( "-p ) n 

J OH 




[ft 5] 



Raftl^LRd, Rifel^L Rstt-t+t^+l- 
hU -OH. -OCOCHs. -COOH, -CH2O 

hU *fcttK*ftl ttl*L5 4)HASL<H:*Hft£*i 
felt** L < (d:»tt«Ba)7;u*;u*fc[*T;u3 ^>r;u 

m. n[i**Lf*l1-50)Bft, x. y (4**1* 
*10. 0 1-0. 9 9MJI/»»^to tfc, Riofc 
cfei; Rii(***t**t»*««L<(M«««**tfcCi 

~ciotf>r;u^uX£. Ri2(*tK**/=[*>^-;u»*« 

[0013] MiEft^xt [ft 4] *«a-r*fc»fc*» 
nit* TiEft^xt [fte] -e«**t*ft***a«-r 

So 

[ft 6] 



4 



r 



o 




[0015] **«iz«siiMEfl:*sc [ft 4] tssh 
7b> 6 sir * *tfc i^r*t *> i « a± -r * c t j6<» * 

[O O 1 6] frlE**&JRJE(4. 5 0^^L9 0°C 

(£0. 01—0. 99:0. 01—0. 99t*fc§Zi: 
[0 0 17] WIZ, *36BH(i. iftfEft^ [ft 4] <7>« 

ffljffifti. sf-teiftfEft^ [ft 4] <^«ft^*-r^ft^ 
»a>+a>i^r*tt. mffift^s [fts] omit^m-?* 

[0 0 18] HtTlEft^iC [ft5] 0Mb**(*<j«40 7$ 



Rik Ri&l^L Rgte-t+l^tl-l-U -OH, -OCO 

CH 3 . -COOH, -CH 2 OH % *fcfift*ft1 

L 5 L < tifciS«S L < (*»tt«0> 

[0 0 14] MfSft^^ [ft6] TIE [ft7] fC?F 

iM70'j;Hi«lTtl^$ttgilL, m 

IEJ(6*&JSJ£(*3 0&(^L8 0°C<D;SJ£tGlS-Tf 3&l^L 1 
[ft 7] 



( Ra _p_ Rb ) n 
- ? 

hi 

!I h 

[0 0 1 9] <fey»L<(4. (>*)7^PU*f > 

**«*MSI=»frLT. *ZI=«^IB#«SSi« Li- 
fe. S^^^T-e6 0ftl*L7 0°C(3D;SST? 4&l*L6 

hy ^;u^-n>^;ux;u^-f >K*«JSi:LT« 

[0 0 2 0] H"TtSgft^li(cfc[t^W«;§j«(4. t- 
tKP77>(THF), y^PAWX V>^;Ut|n 

& * ^u- ^ b ss? £ L>-r+i^ 1 a* f= (* 

2, P- h y ;U (A I B N) „ >< 

^'J^/^-tW h\ t-^/^-7tf- K t- 

+^-r k# b&^^-^b sir * *t*= t ^-rtifr 
(D7^7;m — ;K4> £ y — y — 

[00 2 1 ] MIEft^^ [ft 5] flOft^*ttTIEft*a 
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[ft 8] fcL*Lft*SC [fti i] ©ft**3^&ft*^u 
[ft 8] 

H 



[ft 9] 



H 3 CO 




OCH3 



[ft 1 0 ] 



H 3 CH 2 CO 




OCH 2 CH 3 



CH 3 




[ft 1 1 ] 



H3CO' 



X>CH 3 




H 3 CH 2 CO" ~~OCH 2 CH 3 
[0022] ffirlEft^iE [ft 8] tti*L4l:¥ft [fti 
1] ©ft^to(*7;ua-;u»£*T*to©M^<*i»<© 

[0 0 2 3] Ml-, *S£0J(;fc, ffJfSft^xE [ft 4] CD* 
at^*-r-5ft^fl) + 0)t^-r^«tHtrfEft^5C [ft 5] 

coisit^wr-5ft^fl)*o)^-r^^#^-r*5y, 7 

> h^-tr>, 9 — 7> h7"tr» — •/U, 9 -T> h 

1 . 2, 1 O-r^ h^-tr> h'J^-— 

A, 9 -T> ^7^ft K, 2-75/-7-^fJI/ 
-5-^"+V-5 H-[1 ]/<>yif7-' [2, 3-b]t° 
'Ji?>-3-*.M*- h'JVK 1 -7S.S7> 

7^\~=?*; -s-z-iins^W., i.5-i?tK 

M^U^D;*^!^ h>, TfSft^iC [fti 2] C0 9- 
7VU*VU7> ^-tr>!SiH*, TsSft^xE [ft 1 3] 0> 
9-jj)\s#4r~»\s7> h^-tr>SI^*^l/TsEft^3e 

Hbi 4] (r>^ -•h)\,it*r~s)\,7is b = 7-tt/mm.<fofrt> 



[ft 1 2] 



[fti 3 ] 



[ft 1 4] 




-OH, -ChkOH, *fc(ij*3l?gfe1 1^1.5 CDESl 
[0 0 2 4] Hl=, *fSWtt, HfrfiSft^ [ft4] CD* 

a**-r*ft^*a>+a>t^r*i!^tiiWEft!*a [ft 5] 
^&a«**ifct\r*t^i aja±a>ft*ft 
i»ihi]sc7)S!it^j±^a«-rSo ccoBt, im*mnn* 

It, if;i/3-i h+->^n tf7|-=K — K y*jU3-> 
n— JU> ^JUx— ^vUT-tr^— hfrkfc&^VU— ^ 

mm<D2 o 0-5 o o ofis%cDSTH$ffl-r<5coa<a?£ 

L<, /\-hX-+>^(Cailli1 0 0~3 0 0tf 
[0 0 2 5] SIC, *SSB.S *SIBJIC^SSStB6 

[oo2 6] miefl!>j:5i=«dE**ifc**w(*. *-rs 
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[ft 6] a>«a**-r*ft**)*«*Lfcak. z*i 
*»^***^*«HEft*a [ft 4] 

l»iLJR(Z>j£fl2tt. ftStt. flH;S«tt^^Sf-fefczi- 

*«-e***#*-c**ft*sc [ft 5] a>«at**-r*ft 

^i(f2l^)^Lt, KE»1 «^(tt*f=a 
pit J»JS j£ l= cfc y SitJMt #*<fcdlcLfc*0> 

[0027] «iz, **wizm*&*ifc*«*!&tt. a 
z^fCcfcoT. *«js«ti»ihKa)k««sArziiff-r« 

[0 0 2 8] *fc, *S§Bja>JS*H»ihffi«J3t(*. tKP 

$T— * ^ -r XfRlf 7 v =r << ><ftfi& :bft It T? 

-e, x-z^v^Bt:?*- hL/^x hffifcjt^T&Wfcx-/ 
^>*a«**u z+irccfcy. x^^>^a«Jt*it 

[0 0 2 9] 

[0030] HiS#tji : 9-r> h^-tr>>^;u-r 5> 

xf^7^7 y U— hCDgii 

9-T> h7^7;i/ft Kt+vAO. 5^E;u£-t 

fc K □ 7 7 LT ffittl(D v?^;H&7 O u- h 

£A*iT5Sttft 2-t KP+i/if^ 'J 

[fti 5] -vm^tiZ) 9-T> h^ir>y 5 > 
X^JUT^ y U— h*<»&*l*(ift*: 8 5-9 0%) o 
[ft 1 5] 



C=0 



O 




[0031] mmmz ■. 9-t> h^-tr>>^;u*r s> 
x^uy y u- hoSJt 

*A*tTSttft 2-tKP*J/ifm'J 
u— ho. 5^e;u^J[]P^.^ 0 jrj6G>3ET«L 
Ltxf^7i?f- hT*tttti-r^o KDiUii^ljS* 
-eftEftoT. *IE*««fc«feyft*i-r*i:. TIEft^ 
5£ [ft1 6] <Acfcd&9-7>h^-t?>>^;U-f 5>x 
"J U- h7b<»&*l4(JR*: 8 5-9 0%)o 

[ft1 6] 

CH 3 
H 2 C=C 

I 



o 




[0032] mmm3 : 9 -7> h^-t?>> ^u-f ^ > 
:7p tf;ur^ y u- h(&»* 

t KP77>l:;^LtWi(?)y^l7^U- h 
^A+iTSttftS-arfc^ 3-t Kp^v^p t°;ur^ 
y u— ho. 5^;u£iD*_3o j&jEcdSSTSL 

*TSB»oT, «IE*«»f=«feyit«-r*t. TIEft 
[ft 1 7] a>J;5fe9-7>h7t»fM5> 

^p t°;u7^ y u- hrt<»&*i* OK*: 85-90 

%)o 

[ft 1 7 ] 
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H 2 C=CH 

c=o 

I 

o 

(p) 3 

o 

N 



CH 




[0033] nmm* ■. 9-7>h^-tr»^;u-r s> 
-j^^to g u— h<Dgit 

£A*iTSteft 4-t KP*y?fJl/7^ [ J 

t»ot, «ffT-e««»i=*yit»-r*4:. tie 

ft3*5t [fti 8] 0> e fc3&9-7>h^-tr>>^M'5 
g U— h3&<»t>*t*(JR*: 8 5-9 0 

%)o 

[ft 1 8 ] 




[0 0 3 4] HJ6#]5 : /"Hg [9-T> h^"t?>^^;U 
^5>xf^7^ g U— h-(2- t KP*vif;i/7 

<7 g u- h)] gds*£ 

;i/7^ g u— h*»*o. 5^e;k 2-tKP^>if 

g U— hO. 5^E;U^5 OOml (7)3tLJ^37^X=l 

^>3 o o B*A*tr«»La:*<&innEa^*f=iiiit 
So -€-*ifr£>. 2. 2-7 v ;e^^v^f;i/P- hg;u 
£0. 1 g -3. o gAtif:i m^E^^mmmmn 

;uv;u^*-y->*«Efc3a:iK*i4-fc*. at«LTttiiSii- 



Sit. TfEft^xC [ft1 9] 0)cfe3«C**llSfllf3«fe** 

g [9 -t> h^i?>^^;u-r s >xf;i/7^ g u— h 

- (2- t KP*^i^U7^ g U- h)](2)«W#b 
+t*(JR*: 8 3%) 0 
[ft 1 9 ] 




[0035] mmme ■. tku [9-t> h^-tr>>^;u 

^5>I^>^^7'J U— h- (3 - t Kn**>:7nbf 

;ut<7 g u- h)] tf>g;t 

;u;* g u— ho. 5^e;k 3-t Kn^i/^nt> 

r /7 y u _ h0 5 ^;u^5 OOml tf^JS ~? =5 A =l [C 
>3 0 0 g*«#L<C36<&ll(HE«*ftfcinit*o 

2,2-7ye , X'<v?f;i/P-h , J^o. 1 g - 

3. O g Aflfcfc. HtHE?B^%I^SKl*ia»T^6 0°C 
fcl*L7 5°CjSgT?5~2 OBtraJSJ^S-frSo J5J£0>« 

>»«f=a«*-H:fc«. *«LTl«**-fe»:*i:. TfEft 
[ft 2 0] (D«fe5«:**lS«f=«t**U[9-T> 
h7t»f M 'J b- h- (3-t 

kp*^p e;uT^ g is- bn<ommm^*ii ok 

* : 8 2 %) o 
[ft2 0] 
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[0 0 3 6] mM®\7 : tK'J [9 ~T> h^ir>>^;U 

*f h= >zfa t°;uT^ U u— h-(4-t Rp+:>;?^ju 
7^ g u- h)] tf>Sii£ 

tfjur^ g u— ho. 5^e;u. 4-tKP+v?^i/7 

^7 g U— hO. 5^E;U£5 O Om I (X)AiS^^X=l ica 

300g &\%n^t£tf*mU^^lB7LZ> 0 "Ztlfr 

2, 2-77ex^V^l/P- hU;u£0. 1 g~ 
3. O g A^Xfc^. B?IE;^^^^mHISmTT!6 0°C 
^t^L7 5°C;^Jg^5-2 OBtrBl^^-yr^o J£J££>$I 

>;Wl3^2-fe^&. ^LTK^i*^. TfEft 
^sE [ib2i] ^^d^^HJSfflfCcfc^THgcg-rv 
h^-tr>>^;u-r ^ t°;ur^ g u— h- (4-t 

1:81%) o 
[ft 2 1 ] 



h^-tr>y^;u>T5>^^;ur^g u-h-(2-t K 

7 9 %) o 
[ft2 2] 




[0 0 3 7] HJffi^lj8 : /Kg [9-T> h^"fe»^;U 

-< s >?^j\sT0 g u— h-(2- 1 Kp^i/xf;^ 

g u- h)] <as?£ 
Hfflffl4"r^jSL^9 -r> h^-t?>> 5 

;i/7^'JL/-h0.5^k 2-tKP^i/Jf;^^ 
<7 g U— hO. 5^EJU£5 00ml (7)AiS^^XP |CA 

3 0 0 g ^l^L^7b<bHirIE?^ifel(cAD^^o 

2,2-7yex^v?f;i/P-h l j;^o.ig- 
3. o g Atifc^. BtnE^^^^mnismT-e 6 0°C 




[oo3 8] mmmo ■. ^mm±m(Dm^ 
cfc y ss£ £ ^i^m^* (titus) a> ivrti* t lffliEft^;* 

[ft 5] <D«tt**-r*1WEfl:*S: [ft 8] teixL [ft 
1 1] (Dm-gifot&zfn t°u>^y =i— ^;ux— ^ 

■r*t^ i «J5i-ta>as*p*ija> o . i-3oii%^ai]DL 

/vJilc^fiTU =i— t->T >^$tlf:^i- 100 

-3 0 o°c-e 10-100 o»M/\— K<<— 

[0 0 3 9] 

zticcfcor. *«jK«KihiKa>ktt«gArcii0-r« 

[0 0 4 0] *a£K(DJSStB6ihJKtt*flg(*. t Rp 

fey. /\- K^-^*ic(*L^«c*»«-e*»***tft 

Ji *vr--f >^ (undercutting)^.I/^^-f-^ (f 
oot i ng) L W-C* ft < . ^fcr^ g U-h& 

a>S5»^-^jas*ir^*a)Tf. x-,^>>m?7i- h u 
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(51) Int.CI. 7 MJNG« Fl (•#) 

H O 1 L 21/30 5 7 4 

(72)*l!« H=> 7(x- zl> C72)»H* Tfv- /U5 

h;*>h 205-1102 >>h 203-402 

(72)36W# zl> F£-A(##) 2H025 AA02 AA03 AB16 DA34 

^NgP K— *< — fa >- 4H006 AA01 AA02 AA03 AB78 AC59 

> $Tx"7;u- 3 i> ^K>-'J tn. BA66 BB11 BB16 BB25 BC10 
>£V T/^— h>>h 107-1304 BC31 BW20 BW31 

(72) %H* S> n. > * - U - 4J 1 00 AL08P AL08Q AL09Q BA02P 

*»SB K— — a >- BA03P BA03Q BA10P BA10Q 

> -J/ijls-JL^Z? ->>/\-'J -9-5^7 BA16P BA16Q BA46P BC48P 

h > > h 103-302 CA04 FA03 FA19 JA01 

5F046 PA07 
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